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LAMP HOUSING CONTAINING AN INTEGRATED LED SUPPORT 

STRUCTURE 

BACKGROUND 

5 

Light Emitting Diodes ("LEDs") are gaining favor as light sources in the automotive 
industry because of increased efficiency and longevity over traditional incandescent or arc 
discharge light sources. 

A current method of using LED light sources in automobile lamp assemblies involves 

10 creating a printed circuit board ("PCB"), an electrically insulating material with an inlaid 
conductive lead frame. The conductive lead frame defines a circuit, to which LED light sources 
and related drive components are attached. The conductive lead frame also creates electrical 
attachment points, for terminals or a wire harness, to enable electricity from outside the lamp to 
be carried to the LED light sources. The LED light sources and related drive components are 

15 attached to the side of the PCB facing outwardly. The PCB is then attached to the inside of the 
lamp assembly. 

The attachment of LED light sources to a PCB requires the manufacture of the PCB, 
attachment of the LED light sources, related drive components to the PCB; attachment of the 
PCB to the inside of the lamp assembly, and the attachment of the terminals or the wire harness 
20 to connect to the automobile's electrical system. The addition of a PCB to the lamp assembly 
increases the overall weight of the lamp assembly, adds additional complexity to the lamp 
assembly, and increases the overall size requirements of the lamp assembly. 

An improved lamp assembly would eliminate the need for a PCB, and instead place the 
conductive lead frame directly on the inside of the lamp housing. Surface mounted LED light 
25 sources would then be attached directly to the lead frame in the housing. The placement of the 


conductive lead frame directly on the inside of the housing removes the requirement for a 
separate PCB, reducing the complexity and the overall weight of the lamp assembly, and also 
allows the lamp assembly to be more compact. A more compact lamp assembly allows the 
automobile manufacturer more design flexibility and potential savings in sheetmetal and 
5 manufacturing costs. 


BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is front cross sectional view of a first embodiment of a lamp assembly in 
10 accordance with the present invention; 

Fig. 2 is a side cross sectional view of the lamp assembly of Fig. 1; 
Fig. 3 is a component view of the circuit frame as shown in Fig. 1 ; 
Fig. 4 is a front cross sectional view of the lamp assembly of Fig. 1, showing the lead 
frame without the LED light sources and related drive components; 
15 Fig. 5 is a side cross sectional view of the lamp assembly of Fig. 4; 

Fig. 6 is a front cross sectional view of the lamp assembly of Fig. 4, showing the lead 
frame without the conductive tie bars; 


DETAILED DESCRIPTION 

20 

One embodiment of a lamp housing 10 containing an integrated LED support structure is 
provided as shown in Figs. 1 through 6, and is generally indicated as numeral 8. With reference 
to Fig. 1, a LED support structure integrated into a lamp housing 10 comprises a conductive lead 
frame 14 molded into the housing 10. With reference to Fig. 3, the conductive lead frame 14 
25 comprises terminal holes 34 and 35, a positive lead line 16, a negative lead line 18, LED light 
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source interconnection leads 19, location holes 20, and positive and negative connection pads 22 
and 23 molded into the housing 10, Line 16 feeds a reverse voltage protection diode 15, which 
feeds multiple parallel series strings of LED light sources 24 and load resistors 12. The reverse 
voltage protection diode 15 and the load resistors 12 are defined to control LED light source 
5 drive current. Line 18 provides the negative return for the LED light source series strings. The 
conductive lead frame 14 as shown in Fig. 3, is held together as one piece during manufacturing 
using multiple "tie bars" 21. After insert molding the housing 10 and lead frame 14 as shown in 
Fig. 4, the lead frame "tie bars" 21 must be removed, as shown in Fig. 6. LED light sources 24 
are attached to the exposed surface of the insert molded lead frame 14 via the connection pads 22 

10 and 23 via soldering or any other suitable method so that the LED light source is electrically 
connected to pads 22 and 23. As shown in Figs. 1 and 2, positive terminal 26 and a negative 
terminal 28 are insert molded or mechanically inserted in the housing 10, and are electrically 
connected to the leads 16 and 18, respectively, via holes 34 and 35 in lead frame 14. Electricity 
may therefore pass through the positive terminal 26, to the positive lead line 16, to reverse 

15 voltage diodes 15, through each LED light source 24 and load resistor 12, through negative lead 
line 18, and exit the lamp assembly through the negative terminal 28. A lens 17 is attached to 
the lamp housing, protecting the inside of the lamp housing 10. Lens 17 can focus or otherwise 
condition the light emitted from the lamp assembly 8. 

The housing 10 has an interior surface, an exterior surface, and a housing opening 30. 

20 The edges of the housing 10 and the lens 17 abut one another, and are sealed together so that the 
interior of the housing 10 is protected. The seal may be accomplished in one of a number of 
ways well known in the art. The union of the housing 10 and the lens 17 defines a cavity 36. 
The lens 17 is manufactured from a transparent material, and may have optics integrated therein, 


which serve to focus or angle emitted light rays. The lens 17 may also be made from a material 
which allows light of a certain wavelength or range of wavelengths to pass, therefore imparting a 
distinct color to light radiated outside of the cavity 36. While the housing 10 is shown to be 
generally rectangular, it should be recognized that the housing 10 can be formed in any desired 
5 shape and the interior surface 32 can be formed to focus light rays in a desired pattern. The 
reflector 32 faces the cavity 36, and may be formed by coating a portion of the inside housing 10 
with a material which reflects light rays. Techniques for coating the inside surface of the 
housing 10 with a reflective material, or forming the housing 10 out of a reflective material, are 
well known in the art. Alternatively, the reflector 32 could be formed separately from the 

10 housing 10, and mounted within the housing 10, The reflector 32 could also be formed to have 
reflector cavities for each LED light source. The reflector 32 could also be replaced with an 
inner lens using recognized optical techniques to focus the light in any desired pattern. 

Referring now to Figs. 1 and 6, an alternate embodiment of the present invention consists 
of forming the lead frame 14 by depositing an electrically conductive material on the surface of 

15 the housing 10. This deposition can be accomplished by using thick film technology, a method 
well known in the art. The deposition of the lead frame 14 in this way eliminates the need for 
the "tie bars" 21. 

A second alternate embodiment of the present invention consists of forming the lead 
frame 14 by using a two shot molding technique followed with a metal coating procedure. The 
20 housing 10 is initially molded with lead frame 14 feature grooves molded in the surface of the 
housing 10. A secondary molding operation fills the grooves with a plastic material which may 
accept a metal coating. The subsequent metal coating process forms the electrically conductive 
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circuit traces and pads in the surface of the housing 10. The deposition of the lead frame 14 in 
this way also eliminates the need for the M tie bars" 21 . 

As can be readily seen, the present invention of integrating a LED support structure into a 
lamp assembly obviates the need for a separate printed circuit board on which to attach the LED 
5 light sources. Eliminating the separate PCB reduces size, weight, and complexity of the lamp 
assembly. Utilizing the present invention with an automobile reduces the overall weight of the 
automobile, reduces maintenance of the lamp assemblies, and reduces cost by eliminating 
components. 

Although other advantages may be found and realized and various modifications may be 
10 suggested by those versed in the art, it is understood that the present invention is not to be 
limited to the details given above, but rather may be modified within the scope of the appended 
claims. 
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